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FABRICATION METHOD OF SUBSTRATE layer 152 formed on the nickel layer 151. The gold layer 152 
HAVING ELECTRICAL INTERCONNECTION is the outermost layer of the metal portion 15 . 

STRUCTURES Referring to FIG . 1B , the resist layer 14 and the electro 
plated copper layer 12 under the resist layer 14 are removed . 

CROSS - REFERENCE TO RELATED Referring to FIG . 1C , by using the nickel layer 151 and 
APPLICATION ( S ) the gold layer 152 as an etch stop layer , an etching process 

is performed to remove the seed layer 13 around a periphery 
This application is a divisional of copending application of each of the metal portions 15. As such , the metal portions 

U.S. Ser . No. 14 / 688,510 , filed on Apr. 16 , 2015 , which 15 are electrically connected to the corresponding conduc 
claims under 35 U.S.C. $ 119 ( a ) the benefit of Taiwanese 10 tive pads 101 , respectively . 
Application No. 103125795 , filed Jul . 29 , 2014 and Taiwan Referring to FIG . 1D , an RDL ( redistribution layer ) 

process is performed on the second surface 10b of the silicon ese Application No. 103113822 , filed Apr. 16 , 2014 , the substrate body 10. That is , the first surface 10a of the silicon entire contents of which are incorporated herein by refer substrate body 10 and the metal portions 15 are bonded to a 
15 carrier 16 through an adhesive layer 160 and then an RDL 

structure 17 is formed on the second surface 10b of the 
BACKGROUND OF THE INVENTION silicon substrate body 10 and electrically connected to the 

conductive through holes 100 . 
1. Field of the Invention Referring to FIG . 1E , a stealth dicing process 

20 formed for singulation and then the carrier 16 and the 
The present invention relates to substrates having adhesive layer 160 are removed , thus obtaining a plurality of 

improved electrical interconnection structures and fabrica silicon interposers 1. In particular , laser scanning is per 
tion methods thereof . formed inside the silicon substrate body 10 to form embed 

ded cutting lines along which the silicon substrate body 10 
2. Description of Related Art 25 can be separated to form a plurality of silicon interposers 1 . 

Thereafter , hot air is provided to cause the adhesive layer 
Along with the rapid development of electronic indus 160 to thermally expand , thereby facilitating to take out the 

tries , electronic products are developed toward the trend of silicon interposers 1. As such , the singulation process is 
multi - function and high performance . Accordingly , there completed . 
have been developed various types of flip - chip packaging 30 Subsequently , referring to FIG . 1F , such a silicon inter 
modules such as chip scale packages ( CSPs ) , direct chip poser 1 can be applied in a 3D stacking process to form a 
attached ( DCA ) packages and multi - chip modules ( MCM ) , semiconductor package 1 ' . In particular , the RDL structure 
and 3D IC chip stacking technologies . 17 of the silicon interposer 1 is electrically connected 

According to the current 3D IC chip stacking technolo plurality of bonding pads 180 of a packaging substrate 18 
gies , a silicon interposer is generally disposed between a 35 through a plurality of conductive elements 170 , and an 
packaging substrate and at least a semiconductor chip hav underfill 181 is formed between the silicon interposer 1 and 
ing a high routing density for electrically connecting the the packaging substrate 18 to encapsulate the conductive 
packaging substrate to the semiconductor chip , thereby elements 170. The bonding pads 180 of the packaging 
achieving the purpose of integration of the semiconductor substrate 18 have a large pitch therebetween . Further , a 
chip having a high routing density . 40 plurality of electrode pads 190 of a semiconductor chip 19 

FIGS . 1A to 1E are schematic cross - sectional views are electrically connected to the conductive pads 101 
showing a method for fabricating a silicon interposer 1 through a plurality of conductive elements 15a and an 
according to the prior art . underfill 191 is formed between the silicon interposer 1 and 

Referring to FIG . 1A , a silicon substrate body 10 having the semiconductor chip 19 to encapsulate the conductive 
opposite first and second surfaces 10a , 10b is provided . A 45 elements 15a . The electrode pads 190 of the semiconductor 
plurality of conductive through holes 100 are formed to chip 19 have a small pitch therebetween . 
penetrate the first and second surfaces 10a , 10b of the silicon Referring to FIG . 1 to form the conductive elements 15a , 
substrate body 10 and a plurality of conductive pads 101 are conductive bumps 153 containing a solder material are first 
formed on the first surface 10a and the conductive through formed on the metal portions 15. Then , the electrode pads 
holes 100 . 50 190 are aligned and connected to the conductive bumps 153 . 

Then , a passivation layer 11 is formed on the first surface Thereafter , the conductive bumps 153 are reflowed . 
10a of the silicon substrate body 10 and each of the However , in the above - described method of the silicon 
conductive pads 101 is partially exposed from the passiva interposer 1 , when the seed layer 13 is etched , a portion of 
tion layer 11 . the copper layer 150 of the metal portion 15 is also easily 

Thereafter , a seed layer 13 is formed on the passivation 55 etched . Consequently , an undercut structure 15 ' , as shown in 
layer 11 and the conductive pads 101 and an electroplated FIG . 1C , is formed underneath the nickel layer 151 and the 
copper layer 12 is then formed on the seed layer 13. The seed gold layer 152. As such , after the silicon interposer 1 is 
layer 13 can be made of Ti / Cu . separated from the carrier 16 , as shown in FIG . 1E , some 

Subsequently , a resist layer 14 is formed on the electro adhesive residual 160 ' may remain on the undercut structure 
plated copper layer 12 and portions of the electroplated 60 15 ' even if the silicon interposer 1 is cleaned by such as 
copper layer 12 corresponding in position to the conductive water . Therefore , as shown in FIG . 16 , during formation of 
pads 101 are exposed from the resist layer 14 . the conductive bump 153 containing the solder material , the 

Then , a metal portion 15 is formed on each of the exposed adhesive residual 160 ' easily flows to the interface between 
portions of the electroplated copper layer 12. The metal the conductive bump 153 and the gold layer 152 , thereby 
portion 15 consists of a copper layer 150 bonded to the 65 resulting in a poor bonding between the conductive pad 101 
exposed portion of the electroplated copper layer 12 , a and the conductive bump 153 and consequently reducing the 
nickel layer 151 bonded to the copper layer 150 and a gold electrical interconnection quality between the semiconduc 

a 
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tor chip 19 and the silicon interposer 1. Accordingly , the corresponding in position to the first passivation layer for 
reliability of the semiconductor package 1 ' is reduced . exposing the exposed portion of each of the conductive 

Therefore , how to overcome the above - described draw pads ; forming a first metal layer on the exposed portion of 
backs has become critical . each of the conductive pads in the first openings of the first 

5 passivation layer and the second openings of the second 
SUMMARY OF THE INVENTION passivation layer , wherein the first metal layer is embedded 

in the first and the second passivation layers without being 
In view of the above - described drawbacks , the present protruded from the second passivation layer ; and forming a 

invention provides a substrate having an electrical intercon second metal layer on the first metal layer , wherein the 
nection structure , which comprises : a substrate body having 10 second metal layer is protruded from the second passivation 
a plurality of conductive pads ; a first passivation layer layer . 
formed on the substrate body and formed with a plurality of In the above - described substrate and method , the second 
first openings for exposing at least a portion of each of the passivation layer can be thicker than the first passivation 
conductive pads ; a second passivation layer formed on the layer . 
first passivation layer and formed with a plurality of second 15 Before forming the first metal layer , the above - described 
openings corresponding in position to the first openings for method can further comprise forming a seed layer formed on 
exposing the exposed portion of each of the conductive the second passivation layer , inner surface of the first 
pads ; a first metal layer formed on the exposed portion of openings of the first passivation layer and the second open 
each of the conductive pads and the first passivation layer , ings of the second passivation layer , and the exposed portion 
and embedded in the second passivation layer without being 20 of each of the conductive pads such that after formation of 
protruded from the second passivation layer ; and a second the first metal layer , a portion of the seed layer is positioned 
metal layer formed on the first metal layer and protruded between the first metal layer and the corresponding conduc 
from the second passivation layer . tive pads . After forming the second metal layer , the method 

In the above - described substrate , the substrate body can can further comprise removing the seed layer on the second 
be made of a non - conductive material . 25 passivation layer . 

In the above - described substrate , a conductive trace por In the above - described method , the width of each of the 
tion can be formed on the substrate body in a manner that the first and second openings is greater than , equal to or less than 
conductive pads and the first passivation layer are formed on that of each of the conductive pads . 
the conductive trace portion . The present invention further provides another method for 

In the above - described substrate , a plurality of conductive 30 fabricating a substrate having an electrical interconnection 
through holes can be formed in the substrate body in a structure , which comprises the steps of : forming a passiva 
manner that the conductive pads are formed on ends of the tion layer on a substrate body having a plurality of conduc 
conductive through holes . tive pads , wherein at least a portion of each of the conductive 

In the above - described substrate , a UBM ( under bump pads is exposed from the passivation layer ; forming a first 
metallurgy ) structure is formed by the first metal layer and 35 metal layer on the exposed portion of each of the conductive 
the second metal layer . pads and a portion of the passivation layer , wherein the first 

In the above - described substrate , the first metal layer metal layer has an extending portion ; forming a second 
consists of a base portion formed on a corresponding one of metal layer on the first metal layer , wherein the second metal 
the conductive pads and a connection portion formed on the layer does not cover the extending portion of the first metal 
base portion . 40 layer ; and removing the extending portion of the first metal 

In the above - described substrate , the material of the first layer . 
metal layer is different from that of the second metal layer . Before forming the first metal layer , the above - described 

In the above - described substrate , the first metal layer can method can further comprise forming a seed layer on the 
be a copper layer , and the second metal layer can be a nickel passivation layer and the exposed portion of each of the 
layer , a gold layer or a combination thereof . 45 conductive pads such that after formation of the first metal 

The above - described substrate can further comprise a layer , a portion of the seed layer is positioned between the 
seed layer formed between the first metal layer and the first metal layer and the corresponding conductive pads and 
corresponding conductive pads . The material of the second between the first metal layer and the passivation layer ; and 
metal layer is different from that of the seed layer . The seed the step of removing the extending portion of the first metal 
layer can be made of titanium , copper or a combination 50 layer can further comprise removing the seed layer under the 
thereof . extending portion . 

The above - described substrate can further comprise a The present invention provides a further method for 
plurality of conductive bumps formed on the second metal fabricating a substrate having an electrical interconnection 
layer . The conductive bump is made of a solder material . structure , which comprises the steps of : forming a first resist 

In an embodiment , a portion of the second passivation 55 layer on a substrate body having a plurality of conductive 
layer is positioned over a corresponding one of the conduc pads , and forming a second resist layer on the first resist 
tive pads . In another embodiment , the second passivation layer , wherein the first resist layer has a plurality of first 
layer is free from being positioned over the conductive pads . openings and the second resist layer has a plurality of second 

The present invention further provides a method for openings in communication with the first openings , the first 
fabricating a substrate having an electrical interconnection 60 openings are larger in size than the second openings , and at 
structure , which comprises the steps of : forming a first least a portion of each of the conductive pads is exposed 
passivation layer on a substrate body having a plurality of from each of the first and second openings ; forming a first 
conductive pads and forming a plurality of first openings in metal layer in each of the first openings of the first resist 
the first passivation layer for exposing at least a portion of layer , wherein the first metal layer has an extending portion ; 
each of the conductive pads ; forming a second passivation 65 forming a second metal layer on the first metal layer , 
layer on the first passivation layer , wherein the second wherein the second metal layer is positioned in the corre 
passivation layer is formed with a plurality of openings sponding second openings and does not cover the extending 
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portion of the first metal layer ; removing the first resist layer FIG . 1F is a schematic cross - sectional view of a conven 
and the second resist layer ; and removing the extending tional semiconductor package ; 
portion of the first metal layer . FIG . 16 is a partially enlarged view of FIG . 1F ; 

In the above - described method , forming the first and FIGS . 2A to 2H are schematic cross - sectional views 
second openings can comprise : before forming the second 5 showing a method for fabricating a substrate having an 
resist layer , performing a first exposure process on the first electrical interconnection structure according to a first 
resist layer to form a plurality of first exposure areas in the embodiment of the present invention , wherein FIGS . 2A 
first resist layer , after forming the second resist layer , and 2A " show different embodiments of the substrate of the 
performing a second exposure process on the second resist present invention , FIGS . 2C ' and 2C " show other embodi 
layer to form a plurality of second exposure areas in the ments of FIG . 2C , FIGS . 2G ' and 2G " show other embodi 
second resist layer ; and performing at least a development ments of FIG . 2G , and FIG . 2H ' shows another embodiment 
process to form the first openings in the first exposure areas of FIG . 2H ; 
and form the second openings in the second exposure areas . FIGS . 3A to 3H are schematic cross - sectional views 

In the above - described method , forming the first and showing a method for fabricating a substrate having an 
second openings can comprise : after forming the second electrical interconnection structure according to a second 
resist layer , performing at least an exposure process on the embodiment of the present invention ; 
first resist layer and the second resist layer so as to form a FIGS . 4A to 4F are schematic cross - sectional views 
plurality of first exposure areas in the first resist layer and a showing a method for fabricating a substrate having an 
plurality of second exposure areas in the second resist layer ; 20 electrical interconnection structure according to a third 
and performing at least a development process to form the embodiment of the present invention , wherein FIG . 4B ' 
first openings in the first exposure areas and form the second shows another embodiment of FIG . 4B ; and 
op ngs in the second exposure areas . FIGS . 5A to 5D are schematic cross - sectional views 

In the above - described method , forming the first and showing a method for fabricating a substrate having an 
second openings can comprise : before forming the second 25 electrical interconnection structure according to a fourth 
resist layer , performing an exposure process on the first embodiment of the present invention . 
resist layer so as to form a plurality of first exposure areas 
in the first resist layer ; performing a first development DETAILED DESCRIPTION OF PREFERRED 
process so as to form the first openings in the first exposure EMBODIMENTS 
areas ; after forming the second resist layer , performing an 30 
exposure process on the second resist layer so as to form a The following illustrative embodiments are provided to 
plurality of second exposure areas in the second resist layer ; illustrate the disclosure of the present invention , these and 
and performing a second development process to form the other advantages and effects can be apparent to those in the 
second openings in the second exposure areas . art after reading this specification . 

Before forming the first resist layer , the above - described 35 It should be noted that all the drawings are not intended 
method can further comprise forming a seed layer on the to limit the present invention . Various modifications and 
conductive pads such that after formation of the first metal variations can be made without departing from the spirit of 
layer , a portion of the seed layer is positioned between the the present invention . Further , terms such as “ first " , " sec 
first metal layer and the corresponding conductive pads ; and ond ” , “ on ” , “ a ” etc. are merely for illustrative purposes and 
the step of removing the extending portion of the first metal 40 should not be construed to limit the scope of the present 
layer can further comprise removing the seed layer under the invention . 
extending portion . FIGS . 2A to 2H are schematic cross - sectional views 

In the above - described three methods , the seed layer can showing a method for fabricating a substrate 2 having an 
be removed by etching . electrical interconnection according to a first embodiment of 

After removing the seed layer , the above - described three 45 the present invention . The electrical interconnection has the 
methods can further comprise forming a plurality of con function of a UBM ( under bump metallurgy ) structure . 
ductive bumps on the second metal layer . Referring to FIG . 2A , a substrate body 20 is provided . The 

According to the present invention , the first metal layer substrate body 20 has a first surface 20a with a plurality of 
can be embedded in the second passivation layer without conductive pads 201 and a second surface 20b opposite to 
being protruded from the second passivation layer . As such , 50 the first surface 20a . A first passivation layer 21 is formed on 
when the seed layer is removed by etching using an etchant , the first surface 20a of the substrate body 20 and has a 
the etchant will not erode the first metal layer , thereby plurality of first openings 210 for exposing at least a portion 
preventing an undercut structure from being formed under of each of the conductive pads 201 . 
neath the second metal layer . In the present embodiment , the substrate body 20 is made 

Alternatively , the first metal layer can be formed with an 55 of a non - conductive material . The conductive pads 201 are 
extending portion . As such , when the seed layer is removed copper pads . 
by etching using an etchant , the extending portion of the first The first passivation layer 21 can be made of an inorganic 
metal layer facilitates to prevent the etchant from eroding material , such as SiO2 , Si N , and so on . Alternatively , the 
other portions of the first metal layer , thereby preventing an first passivation layer 21 can be made of an organic material , 
undercut structure from being formed underneath the second 60 such as polyimide ( PI ) , polybenzoxazole ( PBO ) , benzocy 
metal layer . clobutene ( BCB ) and so on . 

In addition , the substrate body 20 can be made of a 
BRIEF DESCRIPTION OF DRAWINGS semiconductor material . For example , the substrate body 20 

can be a glass board , a silicon interposer or a silicon wafer . 
FIGS . 1A to 1E are schematic cross - sectional views 65 Alternatively , the substrate body 20 can be made of ceramic , 

showing a method for fabricating a silicon interposer an insulating material or a composite material . Further , the 
according to the prior art ; substrate body 20 can be a packaging substrate . 
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In particular , referring to FIG . 2A ' , the substrate body 20 ' The material of the first metal layer 250 is different from 
can be a silicon interposer . The substrate body 20 ' has a that of the second metal layer 251 . 
plurality of conductive through holes 200 penetrating the In particular , the first metal layer 250 is a copper layer and 
first surface 20a and the second surface 206. The conductive the second metal layer 251 consists of a nickel layer 251a 
pads 201 are formed on ends of the conductive through holes 5 bonded to the first metal layer 250 and a gold layer 2516 
200 . bonded to the nickel layer 251a . 

Alternatively , referring to FIG . 2A " , the substrate body Further , the seed layer 23 and the first metal layer 250 can 
be both made of the same material . 20 " can have a base portion 202 and a conductive trace 

portion 203 formed on the base portion 202. The base Referring to FIGS . 2F and 2G , the resist layer 24 is 
portion 202 has the plurality of conductive through holes 10 removed and then the seed layer 23 under the resist layer 24 
200 formed therein . The conductive trace portion 203 is is removed . Therefore , the metal structures 25 are protruded 

above the second passivation layer 22 . electrically connected to the conductive through holes 200 In the present embodiment , the first metal layer 250 is and the conductive pads 201 and the first passivation layer embedded in the first and second passivation layers 21 , 22 
21 are formed on the conductive trace portion 203. The 15 without protruded from the second passivation layer 22 , and conductive trace portion 203 can be formed through an RDL the second metal layer 251 protrudes above the second 
process . passivation layer 22 . 

Referring to FIG . 2B , a second passivation layer 22 is Further , the seed layer 23 can be removed by etching . 
formed on the first passivation layer 21 and has a plurality Since the material of the second metal layer 251 is different 
of second openings 220 for exposing the exposed portion of 20 from that of the seed layer 23 , the second metal layer 251 
each of the conductive pads 210. The width D of each of the can serve as an etch stop layer . As such , the seed layer 23 
second openings 220 is greater than the width R of each of around a periphery of each of the metal structures 25 is 
the first openings 210 . removed , without having the second metal layer 251 unde 

In the present embodiment , the thickness t of the second sirably etched . 
passivation layer 22 is greater than the thickness h of the first 25 If the process is continued from FIG . 2C ' or FIG . 2C " , a 
passivation layer 21. The thickness t of the second passiva corresponding structure having the metal structures 25 ' or 
tion layer 22 is 1 to 5 um . 25 " will be formed , as shown in FIG . 2G ' or 2G " . Referring 

The second passivation layer 22 can be made of an to FIGS . 2G ' and 2G " , the size of the metal structures 25 ' , 
inorganic material , such as SiO2 , Si N , and so on , or made 25 " , i.e. , the sizes of the first metal layer 250 ' , 250 " and the 
of an organic material , such as polyimide ( PI ) , polybenzo- 30 second metal layer 251 , 251 " , is correspondingly changed . 
xazole ( PBO ) , benzocyclobutene ( BCB ) and so on . In another embodiment , referring to FIG . 2G " , if each of 

The first passivation layer 21 and the second passivation the conductive pads 201 is made of aluminum , the first metal 
layer 22 can be made of same or different materials . layer 250 " can have a base portion 250a formed on the 

Referring to FIG . 2C , a seed layer 23 is formed on the conductive pad 201 and a connection portion 250b formed 
second passivation layer 22 , inner surfaces of the second 35 on the base portion 250a . 
openings 220 and the first openings 210 , and the conductive Referring to FIG . 2H , a conductive bump 26 is formed on 
pads 201 . each of the metal structures 25. The conductive bump 26 can 

In the present embodiment , the seed layer 23 is made of be a solder ball . 
titanium , copper or a combination thereof . Further , referring to FIG . 2H ' , the conductive bump 26 " 

Further , the width d of the second openings 220 is greater 40 can have a base portion 260 formed on the second metal 
than the width L of the conductive pads 201 , and thus the layer 251 and a solder material 261 formed on the base 
second passivation layer 22 is not positioned over the portion 260 . 
conductive pads 201 . Further , the electrical interconnection at least has the 

In another embodiment , a portion of the second passiva metal structure 25 and the conductive pad 201 thereunder . 
tion layer 22 is positioned over each of the conductive pads 45 Subsequently , the substrate 2 can be applied to a pack 
201. In particular , referring to FIGS . 2C ' and 2C " , the width aging process . If the substrate body 20 is an interposer , an 
d ' of the second openings 220 ' is less than or equal to the RDL process can be performed on the second surface 20b of 
width L of the conductive pads 201 . the substrate body 20. That is , an RDL structure ( referring to 

Referring to FIG . 2D , a resist layer 24 is formed on the the RDL structure 17 of FIG . 1D ) is formed on the second 
seed layer 23 of the second passivation layer 22 , with the 50 surface 20b of the substrate body 20 and electrically con 
second openings 220 exposed therefrom . nected to the conductive through holes 200 . 

In the present embodiment , the resist layer 24 has a According to the method of the present embodiment , the 
plurality of first openings 240 corresponding in position to first metal layer 250 , 250 ' , 250 " is embedded in the second 
the second openings 220. The width r of each of the first passivation layer 22 without being protruded from the 
openings 240 is equal to or slightly greater than the width d 55 second passivation layer 22. Therefore , when the seed layer 
of each of the second openings 220 . 23 around the periphery of each of the metal structures 25 is 

Referring to FIG . 2E , a metal structure 25 is formed in removed by etching using an etchant , the etchant will not 
each of the first openings 240 and second openings 220 so erode the first metal layer 250 , 250 ' , 250 " , thereby prevent 
as to be electrically connected to the corresponding conduc ing an undercut structure from being formed underneath the 
tive pad 201 and the conductive through hole 200 . 60 second metal layer 251 . 

In the present embodiment , the metal structure 25 FIGS . 3A to 3H are schematic cross - sectional views 
includes a first metal layer 250 and a second metal layer 251 showing a method for fabricating a substrate 3 according to 
stacked on the first metal layer 250 so as to achieve the a second embodiment of the present invention . 
function of a UMB structure . In particular , the first metal Referring to FIG . 3A as well as FIG . 2A , only a passi 
layer 250 is formed on the seed layer 23 of the conductive 65 vation layer 31 is formed on the first surface 20a of the 
pad 201 in the second opening 220 and then the second substrate body 20 and a plurality of openings 310 are formed 
metal layer 251 is formed on the first metal layer 250 . in the passivation layer 31 for exposing at least a portion of 
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each of the conductive pads 201. Then , a seed layer 23 is Referring to FIG . 4A , a substrate body 40 having a 
formed on the passivation layer 31 , inner surfaces of the plurality of conductive pads 401 is provided and a UBM 
openings 310 and the conductive pads 201 . layer is already formed on each of the conductive pads 401 . 

Referring to FIG . 3B , a first resist layer 32 is formed on Further , a seed layer 23 is selectively formed on the substrate 
the seed layer 23 and has a plurality of first openings 320 for 5 body 40 and the conductive pads 401. In the present embodi 
exposing portions of the seed layer 23 corresponding in ment , the substrate body 40 is a silicon wafer . 
position to the conductive pads 201 . Then , a first resist layer 42 is formed on the substrate body 

Referring to FIG . 3C , a first metal layer 350 is formed in 40 and covers the conductive pads 401. Subsequently , a first 
each of the first opening 320 and bonded with the seed layer exposure process is performed on the first resist layer 42 so 
23 in each of the first openings 320 . 10 as to form a plurality of first exposure areas 42a in the first 

In the present embodiment , the first metal layer 350 is a resist layer 42. Thereafter , the first resist layer 42 is cured 
through a curing process . copper layer and has an extending portion 350a . Referring to FIG . 4B , a second resist layer 44 is formed Referring to FIG . 3D , the first resist layer 32 is removed . on the first resist layer 42. Then , a second exposure process Referring to FIG . 3E , a second resist layer 34 is formed 15 is performed on the second resist layer 44 so as to form a 

on the seed layer 23 and the first metal layer 350 and has a plurality of second exposure areas 44a in the second resist plurality of second openings 340 for exposing a portion of layer 44 . 
the first metal layer 350 . Referring to FIG . 4C , by performing a development 

Referring to FIG . 3F , a second metal layer 351 is formed process , the first exposure areas 42a are developed to form 
in each of the second openings 340 and on the first metal 20 a plurality of first openings 420 and the second exposure 
layer 350. The second metal layer 351 does not cover the areas 44a are developed to form a plurality of second 
extending portion 350a of the first metal layer 350 . openings 440 . 

In the present embodiment , the second metal layer 351 In the present embodiment , the first openings 420 com 
consists of a nickel layer 351a bonded to the first metal layer municate with the second openings 440 , the width X of each 
350 and a gold layer 351b bonded to the nickel layer 351a . 25 of the first openings 420 is greater than the width Y of each 

Referring to FIGS . 3G and 3H , the second resist layer 34 of the second openings 440 , and the conductive pads 401 are 
is removed first and then the first metal layer 350 and the exposed from the first and second openings 420 , 440 . 
seed layer 23 under the second resist layer 34 are removed . In another embodiment , the material of the first resist 
As such , the first metal layer 350 and the second metal layer layer 42 is different from that of the second resist layer 44 , 
351 form a metal structure 35 that is electrically connected 30 i.e. , the development characteristic of the first resist layer 42 
to the corresponding conductive pad 201 and the conductive can be different from that of the second resist layer 44. As 
through hole 200 . such , referring to FIG . 4B ' , after the second resist layer 44 

In the present embodiment , the seed layer 23 is removed is rmed , both the first resist layer 42 and the second resist 
by etching . Since the material of the second metal layer 351 layer 44 are exposed and developed through the same 
is different from that of the seed layer 23 , the second metal 35 exposure and development process so as to form the first and 
layer 351 can serve as an etch stop layer . As such , the seed second openings 420 , 440 of FIG . 4C . In another embodi 
layer 23 around a periphery of the metal structure 35 is ment , if the first resist layer 42 and the second resist layer 44 
removed by etching without etching the second metal layer have the same development characteristic , after the exposure 
351 . process of FIG . 4B ' , two development processes can be 

After the second resist layer 34 is removed , the second 40 performed sequentially so as to form the second openings 
metal layer 351 exposes the extending portion 350a . There 440 first and then form the first openings 420 . 
fore , when the seed layer 23 is etched , the extending portion Referring to FIG . 4D , a first metal layer 350 is formed in 
350a is also etched . The extending portion 350a facilitates each of the first openings 420 and bonded with the seed layer 
to prevent an undercut structure from being formed under 23. Then , a second metal layer 351 is formed on the first 
neath the second metal layer 351. Referring to FIG . 3G , 45 metal layer 350. The second metal layer 351 is positioned in 
preferably , the extending portion 350a has a width w of 1 the corresponding second openings 440 . 
um . The width w of the extending portion 350a meets the In the present embodiment , the first metal layer 350 is a 
condition 0.5 ums2ws20 um . copper layer , and has an extending portion 350a . 

Thereafter , a conductive bump ( referring to FIG . 2H ) is The second metal layer 351 does not cover the extending 
formed on each of the metal structures 35 and the substrate 50 portion 350a of the first metal layer 350. The second metal 
3 is applied in a packaging process . The electrical intercon layer 351 consists of a nickel layer 351a bonded to the first 
nection at least has the metal structure 35 and the conductive metal layer 350 and a gold layer 351b bonded to the nickel 
pad 201 . layer 351a . 

According to the method of the present embodiment , the Referring to FIG . 4E , the first resist layer 42 and the 
first metal layer 350 is formed with an extending portion 55 second resist layer 44 are removed . 
350a and the second metal layer 351 is formed on the first Referring to FIG . 4F , the extending portion 350a and the 
metal layer 350 but does not cover the extending portion seed layer 23 under the extending portion 350a are removed . 
350a . As such , when the seed layer 23 is removed by etching As such , the first metal layer 350 and the second metal layer 
using an etchant , the extending portion 350a of the first 351 stacked on the first metal layer 350 form a metal 
metal layer 350 consumes the etchant so as to prevent the 60 structure 35 . 
etchant from over - eroding the first metal layer 350 , thereby In the present embodiment , the seed layer 23 is removed 
preventing an undercut structure from being formed under by etching . Since the material of the second metal layer 351 
neath the second metal layer 351 and ensuring the integrity is different from that of the seed layer 23 , the second metal 
of the metal structure 35 . layer 351 can serve as an etch stop layer . As such , the seed 
FIGS . 4A to 4F are schematic cross - sectional views 65 layer 23 around a periphery of the metal structure 35 is 

showing a method for fabricating a substrate 4 according to removed by etching without etching the second metal layer 
a third embodiment of the present invention . 351 . 
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Referring to FIG . 4E , after the second resist layer 44 is In an embodiment , a plurality of conductive through holes 
removed , the second metal layer 351 exposes the extending 200 are formed to penetrate the first and second surfaces 
portion 350a . Therefore , when the seed layer 23 and the 20a , 20b of the substrate body 20 ' , 20 " , and the conductive 
extending portion 350a are etched , the extending portion pads 201 are formed on ends of the conductive through holes 
350a facilitates to prevent an undercut structure from being 5 200 . 
formed underneath the second metal layer 351. Referring to In an embodiment , a conductive trace portion 203 is 
FIG . 4E , preferably , the extending portion 350a has a width formed on the substrate body 20 " , and the conductive pads 
w of 1 um . The width w of the extending portion 350a meets 201 and the first passivation layer 21 are formed on the 
the condition 0.5 ums2ws20 um . conductive trace portion 203 . 

Thereafter , a conductive bump ( referring to FIG . 2H ) is In an embodiment , the thickness t of the second passiva 
tion layer 22 is greater than the thickness h of the first formed on each of the metal structures 35 , and the substrate 

4 is applied in a packaging process . passivation layer 21 . 
In an embodiment , the first metal layer 250 " has a base According to the method of the present embodiment , portion 250a formed on the corresponding conductive pad since the width X of the first opening 420 is greater than the 15 201 and a connection portion 250b formed on the base width Y of the second opening 440 , the first metal layer 350 portion 250a . 

is formed with an extending portion 350a . Therefore , when In an embodiment , the material of the first metal layer 
the seed layer 23 is removed by etching using an etchant , the 250 , 250 ' , 250 " is different from that of the second metal 
extending portion 350a of the first metal layer 350 consumes layer 251 , 251 , 251 " . 
the etchant so as to prevent the etchant from over - eroding 20 In an embodiment , the material of the second metal layer 
the first metal layer 350 , thereby preventing an undercut 251 , 251 , 251 " is different from that of the seed layer 23 . 
structure from being formed underneath the second metal In an embodiment , the first metal layer 250 , 250 , 250 " is 
layer 351 . a copper layer , and the second metal layer 251 , 251 , 251 " is 

FIGS . 5A to 5D are schematic cross - sectional views a nickel layer 251a , a gold layer 251b or a combination 
showing a method for fabricating a substrate according to a 25 thereof . 
fourth embodiment of the present invention . In an embodiment , the substrate 2 further has a plurality 

Referring to FIG . 5A , the structure of FIG . 4A is provided . of conductive bumps 26 , 26 ' formed on the second metal 
Referring to FIG . 5B , by performing a first development layer 251 , 251 , 251 " . The conductive bump 26 , 26 ' can be 

process , the first exposure areas 42a are developed to from made of a solder material . 
a plurality of first openings 420 . In an embodiment , the second passivation layer 22 is not 

Referring to FIG . 5C , a second resist layer 44 is formed positioned over the conductive pads 201 . 
on the first resist layer 42. Then , an exposure process is In another embodiment , a portion of the second passiva 
performed on the second resist layer 44 so as to form a tion layer 22 are positioned over each of the conductive pads 
plurality of second exposure areas 44a in the second resist 201 . 
layer 44 . Therefore , by preventing an undercut structure from being 

Referring to FIG . 5D , by performing a second develop formed underneath the metal portions of the substrate , no 
ment process , the second exposure areas 44a are developed adhesive residual or any other material will be left on the 
to form plurality of second openings 440. Then , the pro metal portions during subsequent processes . As such , when 
cesses as described in FIGS . 4D to 4F can be performed and a semiconductor chip is flip - chip mounted to the conductive 
detailed description thereof is omitted herein . 40 pads of the substrate , a good bonding can be formed between 

The present invention further provides a substrate 2 the conductive pads and the conductive bumps , thereby 
having an electrical interconnection structure . The substrate increasing the electrical interconnection quality between the 
2 has : a substrate body 20 , 20 ' , 20 ' having a first surface 20a semiconductor chip and the conductive pads and improving 
with a plurality of conductive pads 201 and a second surface the product yield . 
20b opposite to the first surface 20a ; a first passivation layer 45 The above - described descriptions of the detailed embodi 
21 , formed on the first surface 20a of the substrate body 20 , ments are only to illustrate the preferred implementation 
20 ' , 20 " , with at least a portion of each of the conductive according to the present invention , and it is not to limit the 
pads 201 being exposed therefrom ; a second passivation scope of the present invention . Accordingly , all modifica 
layer 22 formed on the first passivation layer 21 , with the tions and variations completed by those with ordinary skill 
exposed portion of each of the conductive pads 201 being 50 in the art should fall within the scope of present invention 
exposed therefrom ; a first metal layer 250 , 250 ' , 250 " formed defined by the appended claims . 
on each of the conductive pads 201 and the first passivation 
layer 21 and embedded in the second passivation layer 22 What is claimed is : 
without being protruded from the second passivation layer 1. A method for fabricating a substrate having an electrical 
22 ; and a second metal layer 251 , 251 ' , 251 " formed on the 55 interconnection structure , comprising the steps of : 
first metal layer 250 , 250 ' , 250 " and protruded from the providing a substrate body having a plurality of conduc 
second passivation layer 22 . tive pads and a first passivation layer formed thereon , 
The substrate body 20 , 20 ' , 20 ' can be made of a non wherein the first passivation layer is formed with a 

conductive material . The first metal layer 250 and the second plurality of first openings for exposing at least a portion 
metal layer 251 are formed into a portion of a UBM 60 of each of the conductive pads ; 
structure . forming a second passivation layer on the first passivation 
The substrate 2 can further have a seed layer 23 formed layer , wherein the second passivation layer has a plu 

between the first metal layer 250 , 250 ' , 250 " and the corre rality of second openings for exposing the exposed 
sponding conductive pads 201 and between the first metal portion of each of the conductive pads ; 
layer 250 , 250 ' , 250 " and the first passivation layer 21. The 65 forming a seed layer on the second passivation layer , 
seed layer 23 can be made of titanium , copper or a combi walls of the second openings of the second passivation 
nation thereof . layer , and the exposed portions of the conductive pads ; 

35 
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forming a first metal layer on the seed layer , wherein the 

first metal layer is embedded in the first and the second 
passivation layers without being protruded from the 
second passivation layer , and wherein a portion of the 
seed layer is positioned between the first metal layer 5 
and the corresponding conductive pads ; 

forming a second metal layer on the first metal layer , 
wherein the second metal layer protrudes from the 
second passivation layer , and a material of the second 
metal layer is different than a material of the first metal 10 
layer ; 

15 

after forming the second metal layer , removing the seed 
layer formed on the second passivation layer , and 

forming a conductive bump being a solder ball on the 
second metal layer , 

wherein the second passivation layer is free from being 
removed from the substrate . 

2. The method of claim 1 , wherein the second passivation 
layer is thicker than the first passivation layer . 

3. The method of claim 1 , wherein the seed layer is 20 
removed by etching . 

4. The method of claim 1 , after removing the seed layer , 
further comprising forming the conductive bump on the 
second metal layer . 

5. The method of claim 1 , wherein the width of each of the 25 
second openings is greater than , equal to or less than that of 
each of the conductive pads . 


